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■ A thiopyran  analog  of  tetrahydrocannabinol  has  been  prepared  in 
which’ the  DBiyl  group  in  the  three  position  (l)  has  been  substituted  by 
aethyl.  The  corresponding  oxygen  analog  has  been  prepared  as  a reference, 
standard. 


The  synthesis  of  a coapound  having  an  aainoethyl  group  in  the 
three  position  has  been  carried  to  what  is  believed  to  be  1 -hydroxy -9- 
nethyl“7,8,9^10-tetrahydro-6-diben2opyrone-3-acotic  acid. 

Another  unsuccessful  attenpt  was  nade  to  prepare  a compound 
with  an  anlno  group  in  the  one  position. 


The  work  on  Task  3 is  terminated  with  this  report. 


I-  j -t-i  xv'Xj' X- li.S 


Analogs  of  Te'trahvdrocaima'blnol 
. * nitrogen  Analogs 

Another  attempt  has  been  made  to  prepare *8  nitrogen  analog  of 
tetrahydrocarjiabinol  (I),  having  -a  dimethylamino  group  in  the  one  position.^'' 


(CH2)2 


(I)  • 


The  nothod  tried  involved  the  ronction  of  ethyl  5-r,othyl-cyclchox8none-2- 
corboxylato  with  5-dlcothyl8mino-5“3mylph9nol  according  to  Long  and  Sear'j^> 
who  use  zinc  chloride  to  effect  the  condensation  cf  iceto  esters  with  In- 
dia Ikylaminophenol.  The  reaction  was  tried  with  and  withoui  a solvent  - 
the  two  methods  suggested  in  the  patent.  V'hon'a  solvent  was  used,  the  stDi-t- 
ing  materials  were  recovered  vinchanged.  Without  o solvent  a higher  fcoiM.r,g 
materiel  was  produced  which  boiled  over  a vide  range  and  was  never  success- 
fully purified.  The  patent  claims  were  tested  by  reacting  our  heto  ester 
with  a-dimcthylaninophenol  and  a crystalline  material  was  recovered.  Ring 
closure  probably  did  not  occxir  between  the  amino  and  hydroxyl  group  but 
rather  paya  to  the  amino  group; 

Sulfur'  Analogs  . • 


Since  the  preparation  of  J-mercapto-^-amylphenol  appeared 
improbable  at  this  time,®/  and  it  was  possible  to  prepare  5-2:'orcapto-5- 
methylphenol,  it  was  decided  to  prepare  a sulfur  analog  (II )' having  a methyl 
group  in-  place  of  amyl  in  the  three  position. 


CHa 


/. 

\ 


OH 

\ 


;Nc-s/-.  ■ 


CHs 


. ’a)  •‘Vin^ler  .D.E.,  Progress  Report  8^(1955).  s ^ ’ 

b)*  Longj'R.S.'  and  .Sears,  C.A?  (to  American  gyangr-j*  Co.)  U.S.*  Patent*  2, 6^^  7, 
.c)  Ivln'-cleit,  .D.K. , .degress  Report  9 • (19§i5)  • • * 
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This  sulfur  derivative  vas  prepare  by  first  adding  5-nsercapto-5-iaethyl- 
jdienol  to  pulegone'to  form  a thioether^J  and  then  cyclizing  by  refluxing 
in  benzene  solution  vith  phosjdiorus  oxychloride.  Ve  feel  certain  that  the 
thioether  and  not  the  oxygen  ether  is  formed  in  the  first  step  in  the  above 
reaction  for  it  has  been  demonstrated  that  phenol  dees  not  add  to  pulegone 
under  the  conditions  vised  for  adding  the  iae?rcaptan  group.  The  low  sulfur  • 
value  (855&  of  theory)  for  our  find  coapoxand  is  probably  due  to  the  presence 
of  arcinol  in  the  3-mercapto-5-methylphenol,  Vhich  could  have  been  formed 
during  the  diazotizaticn  of  3-ar:ino-3-iaethylphenol.  During  the  cyclization 
of  the  thioether  the  arcinol  would  have  reacted  with  pulegone  to  form  1- 
hydroxy  -5 » 6 , 6 , 9 -tetr  aaethyl  -7 , 8 , 9 > 10- 1 e trahyd  ro-6-<ii-^®r.zo- 
pyran  which  is  probably  the  inpurity  in  our  thiopyrans  A better  product 
might  have  been  obtained  If  the  thioe'ther* had  been  distilled  before  cyclizn- 
tion.  • * 


. An  alternate  route  to  the  thiopyran  which  involved  the  reaction 
of  ethyl  5"neth^lcyclohexanone-2-c8rboxyiate  w’ith  J-r.orcepto-^-metbylphonol’ 
was  tried  but  the  yield  of  thiopyrone  was  too  lov  to  be  avtractive,  50  the  • 

. conversion  to  thiopyran  vas  not  attempted. 

• • ■ • * • 

. • To ‘Obtain  a reference  s.tahdard  for  use  with  the  sulfur  compound 

the  oxygen  analog  was  prepared  by  reacting  the  usual  rcoto  ostor  with 
.orcinol*  to  form  a crystalline  pya'one  which  was  p^rrified  and  converted  to- 
• the  pjran  with  methyl  cagnesivim  iodide.  • ‘ 


Changes  in  Alhvl  Groups  • ' 

In  a previous  roportt*)  the  start  of  the  syrrthesis  of  a compound 
having  ah  aminoothyl*  group  in  the.  three  position  of  tetrahydrocannabinol 
Cl)  was  described.-  At  that  time  *the  synthesis  vas  at  the  .stage  of  3,5- 
dinethoxyphenyiacetic  acid.  This  acid  has  now  been  .converted  to  3,5- 
dihydroxypheny  lace  tic  acid,  x/hich  Has  been  condensed  with  ethyl  5-n'.9thyl-  . 
•cyclohexanone -2 -carboxylote  in  the*  presence  of  8C:1  sulfxiric  acid  to  form. a 
crystalline  material  whose  artalysis  is  consistant  vith  Termination 

•of  the  task  has  prevented  further  work.  * 


C>i^  ' 


•OH 


(III) 


. n ) ^ V; inkier,  D.E 
, *b)  ’ Vinkler,  D.E 
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S-i3570*  • 


, 'progress  Report  7 11955). 
, Progress 'Report  8 (1953)- 


t n ; 


- 5 - 


• 

l-Ilydroxy-3-n-Aiayl -6, 6,9-Trimethyl -7,8,9>10-Tetrahydrophenanthridine 
Hycrochloride  ......  page,  1 

5-Dimethylamino-5-Anylphenol • * 2* 

• # ••  • 

3-Amlno-5-4<!0thylphQnol  * .•  3 

« • • • • 

• • • 

5-Mercapto-5-Methyl?henol» « 4 

• • • 

• • • • 

l-Hydroxy-5,6,6,9-Tetra!i;pthyl-7i8i^,10-TetrBhydrO"6- 

, Dibenzothiopyran  5 

• * * 

l-Hydro3^-3*9“Ditiethyl-7,8,9>10-Tetrahydro-6-Diben2opyrone  .....  6 

*•*  . , . *...* 

l-Hydroxy-3,6,6,9-T0trafiethyl-.7,8,9,.lO-Tetrahj'dro-6-Dic5enzopyron  . . ‘ 7 

JjS-Diroetnoxyphonylace^it^Aclcf ‘ 8 

* e«4i*  •• 

• • • . . 

*^,5'Blhydroxyph©r^lacetic 'Actd  ..  .'.  ’ . ; . . , . 9 

» • • * • 

l-Mydroxy-9-ifethyl-7,8,9,!LO-Totrahydro-6-DibonzopyT.cr.e-5-Acotic  Acid.  10 

® * • 'i.* 
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^ • '*  .'•■j^'iaixtvre.'jof  ^.'oC  an35rl-3^,5-<i\hydf‘C!xy1ion'/:pri9^  2?' c cf  dirothyX  . ' 
••  ''amimS,'  Uo.  g’  qr.Vater* .•^nd*  l§*«g  of.  65'*yphbs|>iioric  'acid  .v,’e3:'s”haX:on-.i'n  ;a  ‘;'steol-;  • 
.•  _ bolhb or *ty<?lve ‘hours  "Q't  Tho’.e»cg.ss  *dimG*t)iyl%ar,inQ. ’'-;ns.T>?-dved  • 
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.*5-Aalno-9-M9'fchylpbenol,  CrHaOH 

*inp  155-6*C 
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■•  • • * . . • A *«oluJion.*oi;‘192. g«  oT’ordinol*,  ^13s?* g of  ,di8D.’scniUB  phdsphalo, 
?OO.nil  of  2R9i  ara^riiura  hVdfdir'Wfi  .*  ar^  nf  Ufl+.f>r  Q -Qh'>>or»  ^ n ’ r + i- 


•*f/omit^0  %cid  solution  vitlf  ^sodixm^  blcarbonato#  ^and  ^after  coolid^gp-.filter- 
wash3*ngj*  and  frying,  (SbjJ  "yield)  *of  .jjroduct'A'as  reboversd .,  It 

I cfln- .be* purified, by  recryStallization  frcsa  Ifeter.  ’ ' ‘ ' . • 


*•  ^ • Arfai  caic'd.for  C7K9ON:  Jj/ll.57 

• ' ‘ N,  11.2  . 
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, 'i  ^ soluiiof»*of  U7  g (Ojk’Tit  isdl) 'of«*5-xeY'cSptc-5-~ethylphonol>  5^1  g 
(O.JJ*'  col)  of  pulegohe  find  2;nl  of  piperidine  was  aXlcv'ed  to-  stand  overnight 
at.  fooni;  temperature  end  then  heated  for  four  hours  ^at  ICO’C.  The  thic.Sther 
MGS,  -^aRen  up  in.*60Cr  ml  of  benjene^  washed,  twice  with  water,/ dried  under  a 
phas'd  sebaraiin^  heg^,  and  after  addibg  17  ni  -(0.18  nol)  of  FOCl-a  it  was 
refluxed  gently  ^or  nine  hours  in_a  water  bath.  The  product  ves  then  . 
•weshed  thorcu§Hly  with  w&ter  and  distilled.  Apfecut  wds  discarded  and  the 
fraction  Iwiling  at  160-180'C  at  0.02. nan  was ’collected;  * The  low  sulfur  ..  . 
value  .is  believed  to  be  due  to  the  presence  of  l-hydroxy-5,6,6,-9-tetr9Tnoth’yl- 
7,8/9, lO-itetrahydro-j^rdibenzopyran- as  explained  in^  the  body  of  this  report.' 

• f . * 

. Anal  calc'd  for  CitH22.03:  C,  7^.5;  H,  8.08;  S,  ai.7‘. 

/.*'  . • Found:  C.,  7‘*.5;  H, -8.1  S,  9-9.  • • 


i 


• PRECEDING  PACjE 


The  procedure  of  Adans  and  Baker®  ^ vas  followed  v’ith  tho  excep- 
tion that  equal  molar 'caounts .of  kpto  ester, . orcinol,  and  FOCla  were  used. 

A 70<  yield  of  product,  recrystaJLlized  from  ethanol,'  was  recovered.  The 
highest  melting  point  v)hich,'vte  were  .able  to  obtain  on  an  alu.'a’.num  block  was 
256-7*0.  AdansS/  reported* 262 -j*c’  .. 

Anal  Cal'a'd  for  CisHieOa:  G,  75.7j^H,  6.62  • 

Found:  C,  75^2;. H,  6.6  • 


a)  Adams,  R.,  and  Baker,  3.R.,  D"  .Aa' Chem  Soc  62_  24o8  (I5A0), 
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The  prpceduTG  follov'ed  vos  siriilar  to  thst  used  in  the  preiarn 
tion  ‘of  1-hydroxy -3-r.ecor.dary  nonyl-6,6,9-trin.othyl-7,8,9ilO-tetrchydro  - 
6-dibcnsopyrQn*.®^  ♦ . • • 

‘Ana;  caic'd  for  CirKazOs:  C*  79-0;  K,  8.60. 

'Found:  C;  78.7;  H,  8..6 


The  Kindlor  r:o^if:c'2tion 'Of  tho  V/illgercdt  reaction  as  used  ty 
^.'cvT.ann®'  end  Schwenk^^  was  or.ploy?d  for  this  s'c.T.thesis . A ~ixtare  of 
:;'0.5  (0.28  mol)  of  3,5-dir.ethoxyj'hony,l  r.c thy  1 .ketone, ' IJ.f.  g (O.  V?  :r.el) 

of  sul'fur  and  36.5  g.(o.i>2  mol)  of  morpholine  vos  brought  slovly  to  boiling 
and  then  refluxed  fourteen  hours.  Thp  crude  thicnorphclide  vaa  h^-drolyzcd 
•by  refluxing  for  tve.lvo  hours  vith  g of  KOH  in  1^0  r.l  of  water.  After 
;'!pringing  with  HCl, 'the  crude  acid  was  filtered  end  purified  by  rocrystol- 
lioing  fron  wa.ter  with  the  aid- of  decolorizing  carbon. •'  K 69';  V-^ld  of  acid 
wtis  recovered. 


Anal  calc'd  for  C10H12O4:  C,  61.2;  H,  6.17 
•v  Found:  C,  60.9;  H,  6.2 


# 


“innn,  M.S.,  J Org  Chem  0 521  (19^b). 
n f'^hwonk,  E.,  and  Bloch, -E.,  J An  Chen  Soc  ^ 305I  (19^2). 
cl  i reparation  sinilar  to  butyl  ketone,  Vinkler,  D.E.,  Progress  Report 

5 (1955). 
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-Pihydroxyphenylacetlc  Acid;  CeHaO^ 

mp  128-128 .5*C 


OCH3 


- CH2CCOH  (I'  ^ 

. ■ 


- CHsCCOH 


A solutiicn  of  8^  g (O.U3  nral).  of  3,5“-i“-ethox>'pho’',yl&cc' 
hho  ml  of  i»9i?  K3r,' U'UO  ml  of  acstic  acid,  and  ^2’al  of  (op  gr, 
yofluxod  for  hours  according  to  the  method  of  Levine^/'  for  tiie 
tier,  of  o-hydroxyphenylacetic  acid.  About  half  of  the.  solver^t  ’..a 
removed  under  vacuum  and  the  remainder  diluted  vpth  1 1 of  water 
extracted  with  three  1 1 portions  of  ether.  An  Spf;  yield  of  crud 
was  obtained  which  could  be  pui'ificd  by  dissolving  in  ethyl  scsta 
precipitating  with  benzene  or  chloroform.. 

• “ • 

•.  Anal  calc'd  for  C8H0O4:  C,  57.1,  .H,  1^.80. 

•-  - ' .='ound:  C,  57-2;  H,  I‘.9 


f O ^ *V  H 

M J ; 

1.7)  p-?s 
trer.are  - 


end 

e acid 
te  end 


(i)  Levine,  J.,  Elbe^  T.E.,  end  Fischbach,  K.,  J Ajn  Chen  Soc  7C  1950 
(19'tS). 
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: The  method  of  Desaia)  for  the  condensation  of  methyl  p-resorcylato 

with  ethyl  cyclohexanone -2 -carboxyls te  vos  used. 

A solution  of  2.0  g'of  5,5-dihydroxy-Fhenylacetic  acid  and  2.0  g 
I of  ethyl  5-inethylcyclohBxanorie-2-carboxylate  in  20  g of  sulfuric  acid 
1 was  allowed  to  stand  five  days  at  rocm  teeperaturo.  Upon  pouring  into  200  g of 
• ice  and  water  a precipitote  formed  which  was  filtered  and  washed.  The  yield 

I was  3 g of  crude  material.  After  three  recrystallizations  from  1^0^^ 

I ethanol,'  1.0  g was  recovered  which  melted  at  2J40-*<-l*C. 

I Anal  calc'd  for  CieHioOs^  C,  66. 7,  H,  5.60. 

( Found;  C,  66. U,  H,  5'5* 


a)  Dosai,  R.D.,  Gaitonde,  , i'.ehdi  Hanson,  S,,  and  Shah,  R jU • , Indian 
Acad  cif  Sci  2^  5^*5  (19^7).  ////  ' 
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